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Abstract 


Zheng He’s fleet fought several battles during his seven voyages to the Indian Ocean. 
The ships thus had to be equipped with powerful weapons. Unfortunately, the sourc- 
es directly related to Zheng He’s voyages do not mention in detail the armament of 
Zheng He’s ships. More general information on the armament of Ming ships is, how- 
ever, abundant. By examining military writings such as Qi Jiguang’s Jixiao xinshu and 
Mao Yuanyi’s Wubeizhi, as well as archaeological data in the form of weapons exca- 
vated from shipwrecks, this article aims to trace the development of the equipment 
on ships during the Ming dynasty. The article shows that ships carried a patchwork of 
gunpowder and non-gunpowder weapons composed of old technology alongside new 
technology. The use of non-gunpowder weapons also developed during the mid-Ming, 
with weapons specialized for naval warfare appearing and javelins replacing bows as 
the primary non-gunpowder weapons for long-range attacks. The article also reviews 
the few sources available about the weapons used on Zheng He's fleet. 


Keywords 
naval warfare — Ming dynasty — shipwreck archaeology — Zheng He — weapons — 
gunpowder 
1 Introduction 
The history of the Ming dynasty (1368-1644) begins with naval warfare: one 


of the decisive battles that established Zhu Yuanzhang 2&7 EH (1328-1398) as 
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the first emperor of the Ming dynasty took place on a lake — Lake Poyang ff 
[5 iH.1 Some decades later, Zheng He #/ #1 (1371-1433) embarked on his sev- 
en journeys to the Indian Ocean. These were not just peaceful missions, but 
saw several military encounters. Throughout the Ming dynasty, piracy posed a 
threat to China’s coasts with the so-called Japanese pirates (wokou (@ 7 ) raid- 
ing towns and villages. With the arrival of the Europeans, new military technol- 
ogy reached China, also affecting naval warfare. 

In general, naval battles were fought first with long-range weapons such 
as cannons, bows and arrows and then, as soon as the enemy ship was close 
enough, with weapons with a shorter range like fire-lances (generically called 
pentong "Ei 


tiles, which, when shot, would set enemy sails on fire). Swords and other close 

















fal; spears with an attached tube filled with gunpowder and projec- 


combat weapons dominated the final stage of a battle when soldiers boarded 
the enemy vessels.* Ships thus needed to be equipped with a wide range of 
weapons. A variety of sources, such as military treatises and weapons exca- 
vated from shipwrecks, provide information on this topic. 

Zheng He’s fleet initiated military struggles. Clearly, his fleet carried weap- 
ons, and scholars such as Tang Zhiba and Zhang Jian have offered some first 
thoughts on Zheng He’s weapons, especially regarding the question if his 
fleet was outfitted with firearms.? Scholars today agree that this question can 
firmly be answered “yes,” but there is still some confusion about the non-fire 
weapons employed by Zheng He. Unfortunately, evidence directly related to 
the armament of Zheng He's fleet is rare, but it is possible to draw some lim- 
ited conclusions about Zheng’s weapons by examining other contemporary 
sources. In addition to discussing the armament of Zheng He's fleet, this article 


1 Fora study of this battle, see Edward L. Dreyer, “The Poyang Campaign, 1363: Inland Naval 
Warfare in the Founding of the Ming Dynasty,’ in Chinese Ways in Warfare, ed. Frank A. Jr. 
Kierman and John K. Fairbank (Cambridge, MA: Harvard University Press, 1974), 202-42, 





356—6o; Zhang Tieniu 4k £& 4E and Gao Xiaoxing |= A HE, Zhongguo gudai haijunshi PE 
a G8 Ze (Beijing: Bayi chubanshe, 1993), 138-45. 
2 Ralph D. Sawyer, Fire and Water: The Art of Incendiary and Aquatic Warfare in China (Boulder, 



































CO: Westview Press, 2004), 204. 
3 Tang Zhiba f=? %& K, “Shilun Zheng He chuandui zhuangbei de bingqi” ix. 16 £5 FAK BA 38 
es AY Fe 28, in Zouxiang haiyang de Zhongguoren: Zheng He xiaxiyang 590 zhounian guoji 
xueshu yantaohui tunwenji 7€ (AI YEE AY PF EELA. : XB AE PS YE 500k EE ZAG 
WS i¢ 3c, ed. Nanjing Zheng He yamnult Ba ae £6 A HH FL (Beijing: Haichao chu- 
































































































































banshe, 1996), 200-205; Zhang Jian 4 §i7, “Lun huoyao he zhinanzhen zai xiaxiyang zhong 
de yingyong” if K 24 Al FS Bd FEE BEE PAY IZA, Gudai wenming 1 fi3CHA 2, 
no. 1 (2008): 78-83. I will discuss further relevant literature below. 
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will take a broader approach and look at that on ships from the Ming dynasty 


in its entirety. 


While the history of gunpowder sparked the interest of many scholars, 
research on the armament of ships is rare.4 Studies on naval warfare of the 


Ming tend to focus on strategies, coastal defense (often in connection with 


the wokou) and the impact of generals such as Qi Jiguang 





re 





HSE (1528-1588)® 


on such strategies.® These studies provide an excellent understanding of the 


4 For general overviews on the history of gunpowder in China, see, for example, Joseph Need- 


ham, Science and Civilization in China: Vol. 5, Chemistry and Technology, Part 7, Military 
Technology: The Gunpowder Epic (Cambridge: Cambridge University Press, 1986); Kenneth 
Chase, Firearms: A Global History to 1700 (Cambridge: Cambridge University Press, 2003); 
and Wang Zhaochun +. Jk ##, Zhongguo huogi tongshi “F [EB] kK #3 38 SE (Wuhan: Wuhan 
daxue chubanshe, 2015). There is of course much more research on this topic. For an ex- 


















































tensive list of literature discussing the Chinese adaptation of European firearms, see Tonio 
Andrade, “Cannibals with Cannons: The Sino-Portuguese Clashes of 1521-1522 and the Early 
Chinese Adoption of Western Guns,’ Journal of Early Modern History 19, no. 4 (2015): 313-314, 
note 7. 

Qi Jiguang was a military officer from Shandong. He helped defending the coasts of Zhejiang 
and Fujian against the wokou in the 1550s and 1560s. Later, he transferred to the north, where 
he fought against the Mongols. He wrote the Jixiao xinshu while he was in Zhejiang. For his 
biography, see L. Carrington Goodrich and Chaoying Fang, eds., Dictionary of Ming Biogra- 
phy. 1368-1644 (New York and London: Columbia University Press, 1976), 220-24. 

For overviews of Chinese naval warfare, see Peter Lorge, “Water Forces and Naval Opera- 
tions,” in A Military History of China, ed. David A. Graff and Robin Higham, updated edi- 


tion (Kentucky: University Press of Kentucky, 2012), 81-96; Yang Jinsen 4% <2 #& and Fan 























Zhongyi st F SZ, Zhongguo haifang shi “P Fl ¥ [7 SE (Beijing: Haiyang chubanshe, 2005); 
Zhang Mo 4 2 and Zhang Fan 4k iif, “Zhongguo gudai haijun lishi shuliie” “PE 4 (07 
227 SE INS, Junshi lishi yanjiu 7 
Chinese literature on coastal defense, see Zhu Taiwen #5, A SC, “Ming Qing haifang shi yan- 
jiu zongshu” HF yes EG SE TE Se lt, Lilun guancha Ff if WH! &, no. 4 (2016): 62-67. For 
more specialized articles on various aspects of the Ming navy, see Jung-pang Lo, “The Decline 















































[Fi SE WE, no. 2 (1997): 124-39. For a discussion of 



































of the Ming Navy,” Oriens Extremus 5 (1958): 149-68; Andrew R. Wilson, “The Maritime Trans- 
formation of Ming China,” in China Goes to Sea: Maritime Transformation in Comparative 
Historical Perspective, ed. Andrew S. Erickson, Lyle J. Goldstein, and Carnes Lord (Annapolis: 
China Maritime Studies Institute and the Naval Institute Press, 2009); the articles, especially 
those by Kenneth Swope, in the edited volume Y. H. Teddy Sim, ed., The Maritime Defence 
of China: Ming General Qi Jiguang and Beyond (Singapore: Springer, 2017); Mathieu Torck, 





“Haifang 7 [j and the Ming-Qing Transition: A Few Notes on Coastal Defence, Navies and 
Military Writings,” Crossroads: Studies on the History of Exchange Relations in the East Asian 
World 1 (2015): 97-114; Paola Calanca, Piraterie et contrebande au Fujian: administration chi- 
noise face aux problémes dillégalité maritime (Paris: Les Indes savantes, 2011), 163-255; and 
Ma Guang 555é, “Wokou yu haifang: Mingdai Shandong dusi, yanhai weisuo yu xunjiansi” 
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general situation of the navy, especially during the mid- and late-Ming; howev- 
er, they do not discuss in detail what armament Chinese ships carried. A good 
introduction is Zhang Tieniu and Gao Xiaoxing’s Zhongguo gudai haijunshi 
(The History of the Navy in Ancient China). Ina chapter dedicated to the Ming 
dynasty, they describe various ships and briefly mention their armament. They 
base their discussion primarily on the late Ming military treatise Wubeizhi x 
(fm (1621), and make only few mentions of the many other sources. 
Studying the exact armament of ships during the Ming dynasty is a topic 
suitable for comparing textual and archaeological sources.” With the very few 
exceptions such as the research of Sun Laichen,$ there is a glaring gap in the re- 
search on weapons excavated from shipwrecks, as underwater archaeologists 
tend to focus on ceramics. This article will thus also give an overview of weap- 
ons excavated from Chinese wrecks. By combining the findings of military 
writings and shipwrecks, this article aims to provide a better understanding 
of the weapons used in a naval context, as well as the changes of armament. 


2 Textual Sources 


Information on the armament of ships is primarily found in specialized mili- 
tary writings such as Qi Jiguang’s Jixiao xinshu 20 Fh FH in 18 juan (1562), and 
its revised edition in 14 juan (1584),9 He Rubin's {a} Binglu 2 $k (writ- 
ten in 1606, preface 1632), and Mao Yuanyi’s 3° 70 # (1594-1640) Wubeizhi. 
































Ark SSM: WR WR a) y Se DPS XG], Haiyangshiyanjiu WEE hi 
FE 9 (2016): 282-325. 














7 For some thoughts on this topic, see my article “Naval Warfare of the Ming Dynasty (1368- 
1644): A Comparison Between Chinese Military Texts and Archaeological Sources,” in Archae- 
ological Approaches to Breaking Boundaries: Interaction, Integration and Division, ed. Rebecca 
O'Sullivan, Christina Marini, and Julia Binnberg (Oxford: BAR Publishing, 2017), 129-36. 

8 See, for example, his article “Chinese-Style Gunpowder Weapons in Southeast Asia: Focus- 
ing on Archaeological Evidence,’ in New Perspectives on the History and Historiography of 
Southeast Asia: Continuing Explorations, ed. Michael Arthur Aung-Thwin and Kenneth R. 
Hall (London and New York: Routledge, 2011), 75-11. 

g The/Jixiaoxinshuwas published in several versions, the first one in 1560. However, this first edi- 
tion is missing the chapter on naval warfare. In 1562, Qi Jiguang published an edition in 18 juan 











and this version became the basis for later Ming and Qing prints including the Siku quanshu VU 


ieee 


<= & . In 1584, he printed a revised edition in 14 juan. There are annotated and punctuated 
versions of both the 14 and 18 juan versions, both published in 2001 by Zhonghua shuju. For 














more information on the editions, see QiJiguang JRY 42 3, Jixiao xinshu: Shiba juan ben 20, XX 
eS ¢ + /\& A, ed. Cao Wenming # 3c HA and Lii Yinghui & #4 & (Beijing: Zhonghua 
shuju, 2001, hereafter Jixiao xinshu [18 juan]), qianyan Filj 1-13; Wolfgang Franke and Foon 
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+ 


Another important source is Zheng Ruozeng’s 8) 74 & (fl. 1505-1580) 1562 




















Chouhai tubian = v& le] 43. Zheng Ruozeng’s experience in fighting against 





























the wokou resulted in not only a very detailed description of Japan, but also a 
wealth of material on naval warfare. These texts contain lists of equipment as 
well as descriptions of weapons useful for naval battle.!° 


2.1 Lists of Weapons 

Qi Jiguang in the two versions of his Jixiao xinshu and He Rubin in his Bin- 
glu provide detailed lists of the armament of ships. In addition to these two 
military treatises, similar records are included in the Daming huidian K HA & 
Hi and in Yu Dayou’s fj Kk (1503-1579)"! Xihai jinshi YE YF IT EF (1569). The 
Daming huidian gives specifications about the equipment of ships that accom- 
panied ocean transports during the Hongwu period j#£ £4 (1368-1398) and thus 
represents the earliest available equipment list of the Ming dynasty, only a few 












































decades before Zheng He's voyages. According to this much-quoted list, the 
ships carried the following weapons (rearranged by type of weapon): 


Cannons and guns: 











4 cannons with bowl-shaped muzzles (wankoutong tii 
16 handguns (shou chongtong + $i fal ) 
1000 wads (chongma $5 5 ) 


ait 


























Other fire and gunpowder weapons: 


20 fire-lances (huogiang XK $8 ) 
20 fire-forks (huocha k SL) 


Ming Liew-Herres, Annotated Sources of Ming History: Including Southern Ming and Works 
on Neighbouring Lands 1368-1661 (Kuala Lumpur: University of Malaya Press, 2011), 639— 
40. On the 14 juan edition and a basic comparison of the two editions, see Peter Lorge, 
“The Martial Arts in Qi Jiguang’s Military Training,” in The Maritime Defence of China: 
Ming General Qi Jiguang and Beyond, ed. Y. H. Teddy Sim (Singapore: Springer, 2017), 
59-71. I have used the Siku quanshu edition for the 18 juan version, and the annotated 
edition for the 14 juan version. 

10 __- For introductions to military writings, see Franke and Liew-Herres, Annotated Sources, 
633-50; and Ralph D. Sawyer, “Military Writings,” in A Military History of China, ed. David 
A. Graff and Robin Higham, updated edition (Kentucky: University Press of Kentucky, 
2012), 97-114. 

11 Yu Dayou was a military officer stationed in Zhejiang, Fujian and Guangdong, where he 
fought against the wokou (Goodrich and Fang, Dictionary of Ming Biography, 1616-18). 














12 The Wujing zongyao TH 4% 448 % (1044) already contains a description of this weapon. It 
consists of a two-pointed iron blade mounted on a long pole (Zeng Gongliang © 2. 3%, 
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20 fire-arms (shenji fit ) 
10 mines filled with little metal pieces (jili pao j32 #2 18 ) 


Bows and arrows: 





20 black lacquered bows (heigi eryi gong 38 — ES) 
40 bow strings (xian 5% ) 
2000 black lacquered arrows (heiqi pizijian ™ ;% itt FH ) 





200 arrows (jian Fit; ) 
20 fire-arrows (huogong jian K Wii )8 


This list records a range of gunpowder weapons, as well as bows and arrows, 
including the typical cannons of the time, the wankoutong — cannons with 
muzzles in the shape of a bowl. The lack of close combat weapons is puzzling. 
As later texts as well as archaeological evidence show, these weapons played a 
part in naval warfare throughout the Ming dynasty. This suggests that the list 
is incomplete or soldiers had to carry their own swords, so they did not appear 
on the list. 

Both editions of QiJiguang’s Jixiao xinshu specify the equipment for several 
types of ships, which each carried slightly different armament. The earlier 18 
juan version accounts for Fujian ships #74, as well as the smaller Haicang 
v8 Ad and Cangshan ships & LL fit. Five squads — each consisting of ten sol- 
diers and a leader — were deployed on a Fujian ship, four on a Haicang ship, and 





three on a Cangshan ship. Qi Jiguang lists the following weapons (rearranged 
by type of weapon with the first number referring to the weapons on the Fujian 
ship, the second to the Haicang ship and the third to the Cangshan ship): 


Cannons and guns: 














1/0/0 heavy outburst cannon (da fagong K #é EB )“ 























Ding Du J, and Yang Weide 4% ‘ff 1, Wujing zongyao 7 ak 44 34, 1044, Yingyin we- 
nyuange siku quanshu ‘5 E[J SC Jd Fs] DU je 
1983], 10, 21ab). 























[Taibei: Taiwan shangwu yinshuguan, 
































13. XuPuf@F, Daming huidian K 4A & Hi, 15, Yingyin wenyuange siku quanshu # F[J 5¢ 
Fa Fl CU ee 


14 Zheng Cheng argues that the weapon was a Portuguese-style muzzle-loading cannon that 























(Taibei: Taiwan shangwu yinshuguan, 1983), j. 123, 3b. 








came to China in the sixteenth century. The term fagong is derived from Portuguese fal- 
cdo (Zheng Cheng #{5 #%, “Fagong kao — 16shiji chuanhua de oushi gianzhuang huopao 
jiqiyanbian” & te 4 ——iett 20 fe {EB AY We sh Al eK Md Be ES , Ziran kexueshi 
yanjiu EB PARA Et 3%, no. 4 [2013]: 504-22). For another description of this cannon, 



























































see Needham, Science and Civilisation 5, 7, 378. 
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6/4/2 large folangji (da folangji K {#6 Eh #& )> 
3/3/3 cannons with bowl-shaped muzzles (wankoutong) 
10/6/4 arquebuses (niaozui chong 3, '48 $i ) 





Other fire and gunpowder weapons: 


60/50/40 fire-lances (pentong) 

100/80/60 smoke bombs (yanguan Jl #i ) 
100/50/50 fire-bricks (huozhuan \K t& ) 
20/10/0 mines/bombs (huopao \x Tif ) 











Bows, crossbows and arrows: 


10/6/4 gunpowder-crossbows (yaonu #22 ) 
500/100/100 arrows for crossbows (nujian & Fi, ) 
300/200/100 fire-arrows (huojian XK 3 ) 

5/2/0 Ningbo bows (Ningbo gong 22} = ) 
300/200/0 iron arrows (tiejian §% fii ) 


Non-fire weapons: 





10/6/4 hook-spears (goulian $4) $f ) 
10/6/4 short swords (kandao bX 7J) 

20/10/8 spears for entering ships (guo chuan dingqiang #4 fit £] 8 ) 
100/80/40 javelins (biaogiang #2 t8 ) 


Qi Jiguang lists a wide range of gunpowder weapons including the new tech- 
nology of the folangji, and unlike the Daming huidian, also swords, spears and 


15 The folangji is probably the most researched Chinese cannon. It is a Portuguese breech- 
loading swivel cannon introduced to China in the early sixteenth century. The name /o- 
langji can refer to both the country Portugal, as well as the cannon. For details, see, for 
example, Needham, Science and Civilisation 5, 7, 369-76; Chase, Firearms, 142-45; Tonio 
Andrade, The Gunpowder Age: China, Military Innovation, and the Rise of the West in World 
History (Princeton and Oxford: Princeton University Press, 2016), 135-43; Andrade, “Can- 
nibals with Cannons’; Yin Xiaodong, “Western Cannons in China in the 16th-17th Centu- 
ries,” Icon 14 (2008): 41-61. 

16 = Qi Jiguang FR 425, Jixiao xinshu 20 3H HF, 1562, Yingyin wenyuange siku quanshu 
Se EY SC ed Fes] DU Be = 




















(Taibei: Taiwan shangwu yinshuguan, 1983), j. 18, ub-16b. 
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javelins. While the numbers differ between the types of ships, they mostly carry 
the same equipment. Exceptions are the heavy outburst cannon (da fagong), 
only added to Fujian ships, as well as mines, Ningbo-bows and their arrows 
that are missing on the small Cangshan ships. The number of cannons with 
bowl-shaped muzzles (wankoutong) is identical on all three types, suggesting 
that this was a prominent and easily available cannon. 

In 1584, Qi Jiguang completed an updated version of his Jixiao xinshu in 14 
juan, which incorporated much of his experience fighting against the Mon- 
gols at the northern border. He revised the equipment list and this time distin- 
guishes eight types of ships, with the smallest two having the same weaponry. 
Compared to the 18 juan version, the size of the ships increased, as the largest 
ship carried eight squads, the second largest six, the third largest five, then 
four, three, two and one. The third to fifth ship listed in the new edition thus 
correspond to those of the old edition. Qi Jiguang lists the following items: 


Cannons and guns: 























2/1/1/1/0/0/0 Invincible, triumphing cannon (wudi shenfei pao jit + 
AK il ) 

6/6/5/4/3/3/1,folangji (da langji K IRE) 

6/6/4/4/2/1/0 hundred-bullet-cannons (baizichong i ¥ $i ) 
20/20/12/10/8/6/6 arquebuses (niaochong © Sit ) 























Other fire and gunpowder weapons: 











20/15/0/0/0/0/o fire-barrels (huotong K tH 
30/30/20/10/10/8/4 fire-lances (pentong) 





~~ 








Bows and arrows: 


500/400/300/200/100/100/100 fire-arrows (huojian) 

100/30/0/0/0/o/o flying knives and flying swords (feidao #&7J, feijian 
FE sal] 1” 

10/8/6/6/0/0/0 bows (jiaogong F4 5 ) 

300/200/180/180/0/0/0 feathered arrows (yujian >] Fit ) 

















17 + QiJiguang explains that these are a sort of fire arrows. There is also a third type, the flying 
spears (feigiang F{< $4 ). They differ in the shape of their tips (Qi Jiguang JFK 42 5, Jixiao 
xinshu: Shisi juan ben 0 ®t $8. -+- ZU A, ed. Fan Zhongyi sii 1 ¥§ [Beijing: Zhon- 
ghua shuju, 2001], 279 hereafter, Jixiao xinshu [14 juan]). 
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Non-fire weapons: 





40/30/20/10/10/10/4 long bamboo spears (changzhu giang fT $8) 
20/20/10/10/10/10/0 spears for entering the ship (guo chuan changqiang 
if E98) 

10/8/6/2/2/2/0 hook-spear knives (goulian dao $4] $7] ) 

10/4/4/2/2/2/0 three-pronged spears (laodiaot# £5 ) 

30/20/0/0/0/0/o javelins destroying heads (litoubiao 48 9H $2 ) 
1500/1000/600/500/400/200/0 small iron javelins (xiao tiebiao /|\ $k $= ) 
2000/1500/800/500/300/0/0 iron caltrops (tiejili $= 22 )8 





























This list features a range of gunpowder and non-gunpowder weapons, some of 
which already appeared in the earlier edition. Cannons like the wudi shenfei 
pao and baizichong are new technology that both allow for a faster firing rate.!9 
Rather puzzling is the inclusion of caltrops; these little devices seem to be un- 
suitable for naval warfare and Qi Jiguang gives no explanation on how to use 
them on ships. Maybe the caltrops were meant to be spread out on land to stop 
enemy soldiers from leaving their ship.2° 

He Rubin’s Binglu lists the armament of Fujian ships and Dong ships < fifi 





(the same as the Haicang ship of the Jixiao xinshu), but He Rubin does not dif- 
ferentiate the number of weapons on the two types of ships but states instead 
that the number needs to be increased or decreased according to the size of 
the vessel. The list is nearly identical with the equipment of the Fujian ships of 
the earlier Jixiao xinshu version, but differs in the following two points: 1) Thir- 
ty hundred-bullet-cannons replaced the cannons with bowl-shaped muzzles; 


18 = QiJiguang, Jixiao xinshu (14 juan), 258-69. For a description of the various kinds of spears 
and javelins, see further below. 

19 The wudi shenfei pao is a new type of folangji that Qi Jiguang describes as being superior, 
as it has a faster fire rate similar to the baizichong, but is still powerful enough to pierce 
the hull of enemy ships, something the baizichong is not capable of (Qi Jiguang, Jixiao 
xinshu (14 juan), 271-73; Wang Zhaochun, Zhongguo huogi tongshi, 137). Baizichong seem 
to be the same weapons as those employed by Vietnamese and Korean soldiers at the 
end of the sixteenth century called dachong baizi K#% HF and da baizichong K 
¥ Gi, respectively. They are briefly mentioned in Sun Laichen, “Chinese-Style Gunpow- 
































der Weapons,” 104. 

20 ~—_ Inthe section where he describes the naval weapons, Qi Jiguang only refers the reader to a 
chapter about fighting on land, where he then explains that caltrops should be dispersed 
on the ground to stop the enemy from walking in that area (Qi Jiguang, Jixiao xinshu 
(14 juan), 174, 286). 
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and 2) the number of some weapons increased (20 instead of 10 arquebuses 
and short swords, 100 instead of 10 hook-spears).?! 

The Xihai jinshi reproduces a request dated to the 12th day of the 7th month 
of the and year Longqing (August 4, 1568), in which Yu Dayou, at the time re- 


gional commander (zongbingguan 44 FE ) of Guangxi, asked his superior, the 
































supreme commander (zongdu 48% ) of Guangdong and Guangxi Zhang Han 
ofe 18) (1511-1593), for funds to build 80 Fujian and Dongzai ships &{F fii of 














five sizes (two larger Fujian ships, and three Dongzai ships). In this request, 
he itemized the weapons the ships should be equipped with, as well as their 
cost.22 He mentions the following weapons (again the numbers correspond to 
the types of ships): 


Cannons and guns: 


8/8/6/4/4 iron folangji cannons (tie folangjichong $ (# BARE EK) | big 
cannons (dachong K sx )?3 
o/o/o/0/1 cast iron outburst cannon (shengtie fagong +E $k # B ) 
30/20/16/16/14 arquebuses (wuchong f $i ) 





























Other fire and gunpowder weapons: 




















100/100/80/40/40 fire-arrows (shenjijian #H#& 3, huojian)?+ 
30/0/0/0/o0 fire-lances (pentong) 
0/30/20/15/10 fire-barrels (huotong) 


Non-fire weapons: 





20/0/0/0/0 hook-spears (goulian qiang $4) $# $8 ) 

10/10/10/8/8 swords for cutting ropes (geliao dao #I|#% 7], geliao jia 
Hil] OF PR) 

10/10/10/10/10 hooks attached to ropes (liaogou 2% $4) ) 





21 He Rubin a] 3B, Binglu ££ $f, written in 1606 with a preface dated 1632, Siku jinhuishu 
2 yet 
Fe FEL 


22 In the end, only funds for ten of the smallest Dongzai ships were authorized. See also 























congkan [U] 38 Tl (Beijing: Beijing chubanshe, 2000), j. 10, 28b—30b. 
Zheng Cheng, “Fagong kao,’ 510. 

23 ‘The term iron folangji cannon only appears for the larger Fujian ship; the other five types 
of ships are supposed to be equipped with “big cannon.” However, as the price is the same 
for both weapons, they are probably the same type under a different name. 

24 Again, the term shenjijian only appears for the big Fujian ship, but the price for the shen- 

jijian and the huojian is the same. 
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30/0/0/0/o javelins destroying heads (litouwbiao) 
1500/1000/800/600/400 javelins (biaogiang) 

40/40/30/30/25 armor-piercing javelins (toujiagiang 74 F $8 ) 
60/60/40/30/25 long bamboo spears (changzhu qiang & 1 $8, zhugao 
giang V8) 

20/20/22/10/8 swords (zhandao #it 7] )?5 























Yu Dayou asked for a wide variety of spears and javelins, but no bows or cross- 
bows. Chinese style cannons and guns are missing, as well as mines, which the 
Daming huidian, Binglu, and first Jixiao xinshu list. While again the difference 
between the types of ships primarily consists of the number of weapons, in- 
terestingly, Yu Dayou mentions one cannon that should only be fitted on the 
smallest ship: the cast iron outburst cannon (shengtie fagong). Judging from 
the name, this is the da fagong of the earlier Jixiao xinshu list, where it only ap- 
peared on the largest ship. The shengtie fagong costs considerably more than 
the folangji with 20 taels (liang iH) instead of 4 taels and 5 mace (qian $#), 
showing that sometimes smaller ships carried more powerful weapons. 





These five lists evidence the armament of ships from three time periods — 
one from the end of the fourteenth century, three from the mid-sixteenth cen- 
tury and the final one from the early seventeenth century. Comparing them 
reveals changes in armament over time. One might be inclined to compare 
the number of weapons, but this is rather speculative except for Qi Jiguang’s 
two editions, as the sources use different methods to explain the size of the 
ships the lists were for. In the case of drastic differences such as the number of 
javelins (100 in the 18 juan Jixiao xinshu; 1500 in the Xihai jinshi), a comparison 
is also possible.?6 

What we can understand, instead, are continuities and changes in the type 
of equipment. The Daming huidian evidences the importance of gunpowder 
weapons for naval warfare in the early Ming. Starting from the mid-sixteenth 




















25 YuDayou Aq A PK, Xihai jinshi HE AT 
f# A #8 = (Jinan: Qilu shushe, 1997), j. 1. 
26 Some scholars have estimated the number of soldiers for the ship described in the Dam- 


, 1569, Siku quanshu cunmu congshu 















































ing huidian to be around 100, but this is pure speculation given that the number of men 




















and soldiers on a ship could vary widely. See, for example, Zhou Weiqiang }&j 4 54, “Shi- 








lun Zheng He jiandui shiyong huochong laiyuan, zhonglei, zhanshu ji shuliang” ji if 
BaD AL Ain PAK (52 FX SR + TEL ~ AK flr Re CEE, in Digi jie kexue shi yantaohui 
huikan +E je ES EY & Se FI] (Taibei: Zhongyang yanjiuyuan kexue shi wei- 

































































yuanhui, 2007), 393. One early fifteenth century source talks about 100 men on a ship 
for transporting grain on the ocean, saying nothing about the number of soldiers. For a 
discussion of the number of men, see Sally K. Church, “Zheng He: An Investigation into 
the Plausibility of 450-Ft Treasure Ships,’ Monumenta Serica 53 (2005): 14-16. 
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century, a wider range of weapons appeared, reflecting the influence of the 
Portuguese, who had arrived in China half a century before. While, in 1562, Qi 
Jiguang still widely equipped his ships with wankoutong, with which battles 
had already been fought in the beginning of the Ming dynasty, he replaced 
them with newer technology in his updated edition. He Rubin agreed to this 
change, as this is one of the few modifications he made to Qi Jiguang’s list. By 
the end of the sixteenth century, wankoutong had simply become too outdated. 

All five texts report the use of incendiary weapons, although the variety de- 
creases in the Xihai jinshi and the second edition of the Jixiao xinshu, com- 
pared to the Daming huidian. Starting around the time of the Xihai jinshi, the 
generals equipped their ships with a large variety of spears and javelins, which 
are still missing in the Daming huidian. Several of these spears were designed 
specifically for naval warfare, as I will discuss below, and the increase of the 
variety is mostly due to these specialized weapons. 

Bows slowly lost importance. While they feature prominently in the Dam- 
ing huidian, Yu Dayou ignores them. Comparing the two lists of Qi Jiguang also 
evidences a decrease in their popularity with fewer bows and crossbows in 
the 14 juan edition. The loss of importance of archery is a general trend in Qi 
Jiguang’s writing, as the general realized that other long range weapons were 
superior to bows. In his second edition, he thus places much more emphasis 
on guns and spears.?? 

The first list of Qi Jiguang and the one of Yu Dayou date from nearly the same 
time. Nevertheless, Qi Jiguang’s second list written two decades later resembles 
Yu Dayou’s list more closely: The wankoutong were no longer needed, there 
were more than ten times as many javelins, and the variety of fire-weapons 
decreased while that of non-fire weapons increased. These changes might have 
originated from Qi Jiguang and Yu Dayou working together in 156378 after Qi 
Jiguang had published his 18 juan Jixiao xinshu. The two generals might have 
learned from each other how best to equip a ship. 

That Yu Dayou’s list seems more up-to-date than Qi Jiguang’s first list of 
about the same time is possibly related to the nature of the source. Yu Dayou 
asked for funds to build new ships, so he probably made a wish list with the 
best possible equipment, while Qi Jiguang had a more pragmatic view of what 
weaponry was available, which still included wankoutong in the early 1560s. 
A few years later, new technology had spread further, and hence the 1584 list is 
more similar to Yu Dayou’s wish list. Other discrepancies might be explained 
by personal preferences. Each commander probably had some authority over 


27 Lorge, “The Martial Arts,’ 68. 
28 Goodrich and Fang, Dictionary of Ming Biography, 1617. 
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the equipment of their ships, so it is difficult to say which of the differences re- 
flect the result of developments in military strategy and technology, and which 
personal preferences. 


2.2 Description of Weapons Regarding Their Usefulness for Naval 
Warfare 

The authors devoted a great part of their texts to describing weapons: what 

material they are made of, their characteristics, and their purpose. Sometimes, 

the authors noted that a weapon was valuable for naval warfare. In the follow- 

ing section, I will discuss the weapons Qi Jiguang, Zheng Ruozeng, Mao Yuanyi, 

and He Rubin marked as useful for naval warfare. 

The most important weapon for naval battle are cannons. Especially promi- 
nent are folangji described in all military treatises discussed here.?9 In his 
updated Jixiao xinshu, Qi Jiguang explains that folangji came in five different 
sizes, of which the largest three are suitable for naval battle (and the smallest 
is “only a toy”).3° Zheng Ruozeng and Mao Yuanyi (here probably copying from 
Zheng Ruozeng) claim that the cannons are very effective for sinking enemy 
ships. According to the two texts, a ship carried four to five folangji on each 
side of the ship.*! This total of eight or ten cannons is considerably more than 
the six folangji recorded in the Jixiao xinshu for the Fujian ship, but about the 
same number as in the Xihai jinshi. 

We find references to a tong fagong {#7 (bronze fagong cannon)*? in 
the Binglu, Chouhai tubian, and Wubeizhi. The latter two texts describe it as 
a very heavy and powerful weapon, even dangerous for the person firing it. 
Zheng Ruozeng and Mao Yuanyi explain that a tong fagong can be used at sea 
under two conditions: 1) The enemy ships have to be in a formation (maybe 





because aiming accurately is impossible with this cannon, so in order to raise 
the chances of hitting anything, the enemy ships have to be close together), 
and 2) the tong fagong has to be a small version of the cannon, as otherwise it 
is so powerful that it might break one’s own ship. He Rubin, on the other hand, 
































29 Mao Yuanyi 3°70 ff, Wubeizhi Ti ffi, 1621, Siku jinhuishu congkan VU [ei * \% 
88 T| (Beijing: Beijing chubanshe, 2000), j. 122, 6a—11a; He Rubin, Binglu, j. 12, 3b-5a; Qi 








Jiguang, Jixiao xinshu (18 juan), j. 15, 29a—30b; Qi Jiguang, Jixiao xinshu (14 juan), 276-78; 
Zheng Ruozeng #75 & , Chouhai tubian = ¥¥ [El 4, 1562, Zhongguo bingshu jicheng 






































CH [pi Fr 3 42 BY 15-16 (Beijing and Shenyang: Jiefang jun chubanshe and Liaoshen 








shushe, 1990), j. 13, 1257-1261. 

30 ©=—- Qi Jiguang, Jixiao xinshu (14 juan), 278. 

31 Zheng Ruozeng, Chouhai tubian, j. 13, 1258. For a translation into English of the descrip- 
tion of the folangji, see Yin Xiaodong, “Western Cannons in China,” 43-44. 

32  Onthe fagong cannon, see also note 13. 
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believes this cannon to be unsuitable for naval battle, but gives no explanation 
why.?3 For He Rubin, the disadvantages described in the Chouhai tubian and 
Wubeizhi might have been too significant, so he advises against tong fagong on 
ships. The tong fagong probably is the da fagong mentioned in the list of the 
Jixiao xinshu and the shengtie fagong in that of the Xihai jinshi. 

Mao Yuanyi describes a rather curious cannon, the bamian shenwei pao 
/\ TH ¢# i (invincible cannon firing in eight directions), which received its 
































name due to its ability to shoot in all eight cardinal and intermediary direc- 
tions. The weapon has the power to sink ships and can be used for long-range 
as well as close-range attacks.34 Needham assumes that the statement that the 
weapon can shoot in any direction is an exaggeration, as this would require a 
very advanced frame.5 

He Rubin gives details about the baizichong (hundred-bullet-cannon) also 
mentioned in his list as well as the updated Jixiao xinshu list. Accordingly, this 
cannon should be aimed at crowds and could be fired a hundred times without 
reloading. The Binglu states that this is the best weapon for naval battles, but it 
can also defend cities.#6 

Another weapon He Rubin refers to in the context of naval warfare is the 
wankouchong fiji 1 #% (gun with a bowl-shaped muzzle), a cannon with two 
muzzles, one at each end. It can rotate on its frame to allow for shorter shoot- 














ing intervals and it can pierce the hull of enemy ships.?” The name suggests 
that this is the weapon listed in the Daming huidian and the Jixiao xinshu; 
however, this seems very unlikely when the texts are compared with archaeo- 
logical sources, especially for the Daming huidian. Several early Ming cannons 
with bowl-shaped muzzles have been excavated, all with only one muzzle.38 
From the mid-fifteenth century on, Chinese weapon makers indeed produced 
double-muzzled weapons, although they were long and thin guns and not 
large cannons.°9 

Aside from cannons, the texts describe other gunpowder and fire-weapons 
in the context of naval warfare such as fire-lances, named feitian pentong 


33 Zheng Ruozeng, Chouhai tubian, j. 13, 1263; Mao Yuanyi, Wubeizhi, j. 122, 4b—5b; He Rubin, 
Binglu, j. 12, 2ab. 

34 Mao Yuanyi, Wubeizhi, j. 133, 6a. 

35 Needham, Science and Civilisation 5, 7, 326. 

36 He Rubin, Binglu, j. 12, 10a. 

37 He Rubin, Binglu, j. 12, 10b. 

38 Fora discussion of the early bowl-shaped muzzle cannon, see Wang Zhaochun, Zhongguo 
huogi tongshi, 86-89. 

39 Sun Laichen, “Chinese-Style Gunpowder Weapons,’ 101. 
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F< A" fal (fire-lance flying to the sky) in the Jixiao xinshu and Binglu,*° and 
shenwei liehuo yecha chong #1 EY 2K 7& SZ # (invincible Yaksha gun with rag- 
ing fire) in the Wubeizhi.*! The feitian pentong is said to have a range of up 

















to 40 bu #7 (about 60 m), while the shenwei liehuo yecha chong could shoot 
arrows. They served to set enemy sails on fire. Other fire weapons include var- 
ious devices filled with gunpowder to be thrown at the enemy ships where 
they exploded, namely huotong (fire-barrels, described in the Jixiao xinshu as 
usable for naval battle)4? and huozhuan (fire-bricks, in the Jixiao xinshu and 
Wubeizhi).*8 

The Wubeizhi mentions a strange device employed in naval warfare, the 





huolong chushui K #2 147K (fire-dragon coming out of the water). This rocket 
in the shape of a dragon was filled with arrows. Four fire-arrows were attached 
to its main body and once ignited, these fire-arrows would launch the rocket 
into the air and then ignite the arrows inside the main body of the weapon, 
which would shoot out of the dragon’s mouth towards the enemy.** Sawyer 
expresses doubts over the actual usability and existence of this weapon, as 
one would have to ignite all fire-arrows simultaneously, otherwise the missile 
would not fly a straight route.*® 

Not only fire and gunpowder weapons are marked as usable for naval battle, 
but the Wubeizhi, Binglu, and the revised Jixiao xinshu also describe several 
non-fire weapons. Soldiers, standing at the stern of the ship, could throw litou- 























biao #298 $# (javelin destroying heads) on enemy ships. Litoubiao were so 
powerful that they could rip holes in the enemy ship or kill their crew. Howev- 
er, not more than two or three people should be using them, each only throw- 
ing three to five times due to the heavy weight of the javelin. A smaller version 
of this weapon, the xiaobiao /|\ $ (small javelin) was thrown onto the enemy 
“like rain.’46 The biaoqiang and xiaotiebiao mentioned in the Jixiao xinshu and 
Xihai jinshi seem to refer to the xiaobiao, and we can find the litoubiao on Yu 
Dayou’s and Qi Jiguang’s revised list. 


40 = Qi Jiguang, Jixiao xinshu (18 juan), j. 18, 52a; He Rubin, Binglu, j. 12, 315ab. 

41 Mao Yuanyi, Wubeizhi, j. 125, 3b—4a. For a more detailed description of this weapon see 
Needham, Science and Civilisation 5, 7, 240, 242. 

42 QiJiguang, Jixiao xinshu (18 juan), j. 18, 48ab. 

43 QiJiguang, Jixiao xinshu (18 juan), j. 18, 51a; Mao Yuanyi, Wubeizhi, j. 130, 17ab. 

44 Mao Yuanyi, Wubeizhi, j. 133, 3a—4a. 

45 Sawyer, Fire and Water, 210. 

46 Mao Yuanyi, Wubeizhi, j. 117, 26a—27a; He Rubin, Binglu, j. 6, 27ab; Qi Jiguang, Jixiao xinshu 
(14 juan), 284-85. There is some confusion over the name of the two types of javelins. 
What Mao Yuanyi and Qi Jiguang describe as litoubiao is not mentioned in the Binglu. 
Instead, He Rubin describes the xiaobiao under the name litoubiao. 
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In addition to the javelins, the Wubeizhi, Binglu, and revised Jixiao xinshu 
describe two kinds of spear-like weapons. The first, called goulian, consists of a 
hook mounted on a long bamboo, which served to cut ropes and to hook into 
the side of enemy ships but could also be used ashore to cut the feet of ene- 
mies or enemy horses.47 The second weapon, the laodiao ## £4 (three-pronged 
spear) is blade with three hooks on a pole. A laodiao had several uses: After an 
enemy ship had sunk, soldiers could fish the heads of enemies out of the water 
with this weapon. It also served a similar purpose as the goulian: hooking into 
the enemy ship to keep it from sailing away or manipulating the sails of the 
enemy.*8 

Most of these weapons focus on destroying or manipulating enemy ships 
to restrict their mobility. Except for the goulian and laodiao, they were used 
from a distance, ranging from a few meters in the case of thrown weapons — 
depending on the thrower’s strength — to several tens or some hundred meters 
in the case of fire-lances and cannons. Not all weapons were meant exclusively 
for naval battle. All the cannons as well as the goulian had a purpose ashore. 
Fire-lances were also popular for battles on land, but the feitian pentong and 
shenwei liehuo yecha chong might have been special variances improved for 
naval warfare, as Qi Jiguang claims that the only fire-lance employed in naval 
battle is the feitian pentong, even though he describes others as well.*9 

The actual existence for some of these weapons has been questioned, or the 
exact specifications seem exaggerated, as in the case of the bamian shenwei 
pao or the huolong chushui. However, these weird weapons should not lead us 
to doubt every entry in the military works. Comparing the descriptions with 
other sources (the lists discussed earlier, archaeological sources, etc.) shows 
that most of the information of the descriptions can be confirmed. Nearly all 
weapons have a counterpart in the lists, namely, the fire-lances (though no 
specific name is given in the lists), some of the cannons (the tong fagong, the 
folangji and the baizichong), the fire-bricks, fire-barrels, and all the non-fire- 
weapons. This leaves two of the cannons (the bamian shenwei pao and the 
double-muzzled wankouchong in the Binglu) and the arrow-shooting device 
huolong chushui as weapons not found in the lists (see Table 1), reinforcing the 
doubt of their existence. 


47 He Rubin, Binglu, j. 6, 26a. 

48 Mao Yuanyi, Wubeizhi, j. 17, 25ab; He Rubin, Binglu, j. 6, 26ab; Qi Jiguang, Jixiao xinshu 
(14 juan), 283. 

49 QiJiguang, Jixiao xinshu (18 juan), j. 18, 50ab. 
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TABLE 1 Weapons described as useful for naval warfare 
Name of Translation Type of Source(s) Equivalent 
weapon in of name weapon in one of 
Chinese the lists? 
bamian shenwei Invincible Cannon Wubeizhi No 
pao cannon firing in 
eight directions 
huotong Fire-barrels Container filled with Jixiao xinshu Yes 
gunpowder to throw 
onto the enemy ship 
huozhuan Fire-bricks Container filled with Jixiao xinshu, Yes 
gunpowder to throw Wubeizhi 
onto the enemy ship 
feitianpentong __ Fire-lance flying Fire-lance Jixiao xinshu, Under a more 
to the sky Binglu general term 
folangji Portuguese Cannon Chouhai tubian, Yes 
[cannon] Wubeizhi 
tong fagong Bronze cannon Cannon Chouhai tubian, Yes 
Wubeizhi 
shenwei liehuo Invincible Yaksha _ Fire-lance Wubeizhi Under a more 
yecha chong gun with raging fire general term 
huolong chushui_ Fire dragon coming Rocket Wubeizhi No 
out of the water 
goulian Hook-spears Spear for interacting Wubeizhi, Yes 
with the enemy ship Binglu 
laodiao Three-pronged Spear for interacting Wubeizhi, Yes 
spear with the enemy ship Binglu 
litoubiao Javelin destroying Javelin Wubeizhi, Yes 
heads Binglu 
xiaobiao Small javelin Javelin Wubeizhi Yes 
baizichong Hundred-bullet- Cannon Binglu Yes 
cannon 
wankouchong Gun witha bowl- = Cannon Binglu No 


shaped muzzle 
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3 Archaeological Sources 


Weapons excavated from shipwrecks complement the information from the 
military texts. In contrast to the written sources, there is no doubt that the ex- 
cavated weapons actually existed and belonged to the ship’s equipment. How- 
ever, the shipwrecks come with another set of problems: it is not always certain 
whether a wreck is of Chinese or Southeast Asian origin, or whether it was 
a trading or military vessel. Furthermore, the data is incomplete; often only 
few guns were found, as preservation conditions in sea water are unfavorable, 
especially for iron, and shipwrecks are frequently looted before archaeologists 
can excavate them. Another problem is the accessibility of information. While 
overviews and general discussion of the shipwrecks as well as detailed discus- 
sions on the ceramics from the wrecks are relatively abundant, the weapons 
are mostly neglected.5° Here, I will discuss only ships of possible Chinese 
origin.5! They are trading, cargo, and war ships found throughout the coastal 
regions of East and Southeast Asia. 


50  Acatalogue on the Nan’‘ao I shipwreck, for example, devotes over 300 of its 375 pages to 
ceramics. Even though the catalogue has a short (16 pages) section on metal objects exca- 
vated from the ship and the wreck yielded two guns and four cannons, this section does 
not feature any pictures of these weapons (Guangdongsheng wenwu kaogu yanjiusuo 
REA FHA PAT, Guangdongsheng bowuguan J 7h 4 {HY TH, and Guojia 
wenwuju shuixia wenhua yichan baohu zhongxin [E] 3% 5¢ 7K PSC {bia PRP 

Hy, eds., Gufan yizhen: “Nan‘ao I hao” chushui jingpin wenwu tulu Jt ine > “Py 
VAIS” H,7K fi 4m 30 A] 3 [Beijing: Kexue chubanshe, 2014]). 

51 Ships of Southeast Asian origin that carried Chinese gunpowder weapons include the 




























































































Pandanan wreck, the Brunei wreck, and the Central Gulf of Thailand wreck. For the re- 
ports on these ships, see Christophe Loviny, The Pearl Road: Tales of Treasure Ships (Man- 
daluyong City: Asiatype, 1996); Michel LHour, ed., La mémoire engloutie de Brunei, 3 vols. 
(Paris: Editions Textuel, 2001); Michael Flecker, “The South-China-Sea Tradition: The 
Hybrid Hulls of South-East Asia,” International Journal of Nautical Archaeology 36, no. 1 
(2007): 75-90. For overviews on wrecks found in Southeast and East Asia, see, for exam- 
ple, Roxanna M. Brown, The Ming Gap and Shipwreck Ceramics in Southeast Asia: Towards 
a Chronology of Thai Trade Ware (Bangkok: The Siam Society, 2009); Roxanna M. Brown, 
‘History of Shipwreck Excavation in Southeast Asia,’ in The Belitung Wreck: Sunken Trea- 
sures from Tang China (Seabed Explorations New Zealand, 2004), 41-55; Randall J. Sasaki, 
“A Survey of East Asian Shipbuilding Traditions during the Era of Chinese Maritime Ex- 
pansion,” in The Oxford Handbook of Maritime Archaeology, ed. Ben Ford, Donny L. Ham- 
ilton, and Alexis Catsambis (Oxford: Oxford University Press, 2013), 535-60; Xi Longfei 





fi Zk, “Zhongguo chuantong chuanbo yanjiu xianzhuang (1962-2008 nian)” 1 [&] {¢ 
250 AS AGH Fe BAK (1962-20084F ), Zhongguo kejishi zazhi PER EAE, no. 3 
(2009): 358-69; and several articles in Wu Chungming, ed., Early Navigation in the Asia- 
























































Pacific Region: A Maritime Archaeological Perspective (Singapore: Springer, 2016). 
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Before examining the wrecks, one cannon held in the Military Museum of 
the Chinese People’s Revolution in Beijing (Zhongguo renmin geming junshi 
bowuguan 4 [&] A Es = a 7e SE {7 E) is worth mentioning. The cannon’s 
inscription shows that it was intended for naval warfare at the time of produc- 





























tion. Needham’s translation for the inscription reads: 


Left naval guard squadron, Chin Division, no. 42, (fire-)barrel with large 
bowl-shaped muzzle (ta wan kkou thung), weight 26 catties. Cast on a 
fortunate day in the twelfth month of the 5th year of the Hung-Wu reign- 
period [1372] by the Pao-Yuan (Foundry) Office.5? 


This cannon measures about 43 cm in length, weighs nearly 16 kg and has a 
muzzle caliber of 1 cm. It is a typical bowl-shaped muzzle cannon from the 
early Ming period.53 


A wreck found in 1956 in the former Songjin River << 7+] in Liangshan, 





Shandong, and dated to the Hongwu period yielded several weapons: one 
bronze gun, five swords, two spearheads, twenty arrowheads, thirteen hooks 
(probably from hook-spears) and various other equipment, like helmets, 
pieces of horse harness, and shovels. The gun measures 44 cm in length, has a 
diameter of 2.15 cm at the muzzle and weighs 1.75 kg. It bears the following in- 
scription: “[This gun] weighs 3 jin and 7 liang and was made in the 10th year of 
Hongwu [1377].”>4 Judging from the size and the weight, it was carried by hand 
and supposed to be attached to a wooden stick. All other weapons excavated 
from the wreck site are made of iron. Because of the large number of weapons 
and other military equipment, the archaeologists took it for a military vessel.55 
Further research into the structure of the ship suggested instead that it was a 


52 Needham, Science and Civilisation 5, 7, 297. 
53 Joseph Needham, Science and Civilization in China: Vol. 4, Physics and Physical Technology. 
Part 3, Civil Engineering and Nautics (Cambridge: Cambridge University Press, 1971), 516, 








note b. For more information and a picture of the weapon, see Wang Quanfu —. = ff, 
‘Junshi bowuguan cang Mingdai huogi’ 7 3 f8 4) 1H yee 4A (RK BS, Wenwu chungqiu 
SC 4) FAK, no. 5 (2018): 67-68; and Wang Zhaochun, Zhongguo huogi tongshi, 71-72. 

54 Wang Zhaochun, Zhongguo huogi tongshi, 75. 

55 Liu Guifang Xl #259, “Shandong Liangshanxian faxian de Mingchu bingchuan’ LL #R 32 
LL Ee BAY BA) SE AK, Wenwu cankao ziliao CY) EF GU, no. 2 (1958): 51-52, 545 
“Wenwu gongzuo baodao” XT. fF fz &, Wenwu cankao ziliao SLY) BF KE, no. 9 
(1956): 73. 
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cargo ship for shipping grain from the south to Beijing. The weapons were thus 
probably carried by soldiers stationed on the ship to guard the cargo.°® 

An invaluable source for studying the armament of Zheng He's fleet is the 
Bakau wreck, which sank in the early fifteenth century, contemporary to Zheng 
He’s voyages. The wreck site is located near the island of Bakau on the western 
side of Karimata Strait and the ship’s cargo consists of ceramics primarily of 
Thai origin, Chinese coins from the Yongle 7 4% period (1403-1424), and sev- 
eral metal objects including nine bronze guns. According to Flecker, the hull 
structure of the ship resembles that of a Chinese river or coastal ship. Due to 
the large number of Thai ceramics, Flecker assumes that the ship was a trading 
vessel that went from China to Thailand and then continued on to Indone- 
sia.5” The guns are typical Chinese guns with a bulbous powder chamber and 
straight or flared barrels, and none of them has a bowl-shaped muzzle. Sun 
Laichen grouped them into the following three categories: 


1) | Guns with bulbous power chambers and rings*® on the barrel and muzzle 
(3 guns). 

2) Guns with flat chambers and no rings (4 guns). 

3) Guns with a lug handle on the gunpowder chamber (2 guns).°9 


The measurements of the guns are unknown, but Sun Laichen estimates the 
guns of the third type to weigh around 3 kg to 6 kg and to be around 30 to 40 cm 
long based on similar excavated weapons.®° 

Half a century after the Bakau wreck, around 1490, the Lena shoal wreck sank 
northeast of Palawan. The cargo of the ship consisted mainly of ceramics, both 
Chinese and Thai, showing it to be a trade vessel. Apart from the ceramics, the 


56 He Gouwei, “Measurement and Research of the Ancient Ming Dynasty Ship Unearthened 
in Liangshan,” in Proceedings, International Sailing Ships History Conference, Shanghai, 
China (Dec 4th-8th, 1991) (Shanghai: Shanghai Society of Naval Architecture & Marine 
Engineering, 1991), 241-43; Zhu Hua 246, “Mingdai caochuan’” HA (UE A, Zouxiang 
shijie 5E [a] th FR 34 (2012): 46-49. 

57. Michael Flecker, “The Bakau Wreck: An Early Example of Chinese Shipping in Southeast 


























Asia,” International Journal of Nautical Archaeology 30, no. 2 (2001): 222, 225-29. 

58 These rings served to strengthen the barrel. See Needham, Science and Civilisation 5, 7, 
331-37. 

59 Sun Laichen, “Chinese-Style Gunpowder Weapons,’ 92-94. Sun Laichen’s article also in- 
cludes pictures of the guns. 

60 Sun Laichen, “Chinese-Style Gunpowder Weapons,” 96. This third type is rather rare for 
Chinese guns. Sun Laichen is only aware of three other guns of this type. 
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excavation yielded six guns, five made of bronze, one of iron, which was welded 
together with metal ingots.®! Four of the guns measure about 30 cm in length 
(30.8 cm, 30.8, 27 cm and 35.5 cm) and two are nearly twice as long (55.5 cm 
and 58 cm). Their caliber varies from 2.7 cm for the 58 cm gun to 9.4 for the 
30.9 cm gun. The three guns of which pictures are available have a bulbous 
powder chamber, a lug over this chamber, and several rings on the barrel, and 
were supposed to be mounted on a wooden stick.®? One of them has a bowl- 
shaped muzzle. 

The Xuande wreck sank around 1530 off the coast of Malaysia, near Pulau 
Tioman. It carried at least two bronze cannons of Portuguese breech-loading 
type, measuring 135 cm and 160 cm in length. As the cannons bear some Bud- 
dhist markings, they were probably manufactured in Asia. Apart from the can- 
nons, the wreck contained Chinese and Thai ceramics, showing the ship to be 
a trading vessel. The hull of the ship did not survive. It is thus impossible to 
ascertain the origin of the ship.® 

In 1984 and 2005, archaeologists excavated four wrecks in total in Penglai 


Shae 


34 Ae , Shandong. Two of them, Penglai No. 1 (excavated in1984) and Penglai No. 2 





(excavated in 2005), were Chinese warships, which sank around the mid or 
late Ming dynasty.®* The archaeologists discovered several weapons during the 


61 The excavation report states on several occasions that five bronze guns were found. How- 
ever, when listing the size of the guns, six are listed under the title “bronze cannon.’ One 
of the six might be the iron cannon that was mistakenly not labelled as being made of 
iron. However, as there were only traces of it left and it was welded to other metal ingots, 
it seems unlikely that the length and calibre could be measured. It is, thus, possible that 
there were seven cannons in total, six made of bronze and one of iron (Franck Goddio, 
“The Wreck on the Lena Shoal,” in Lost at Sea: The Strange Route of the Lena Shoal Junk 
[London: Periplus, 2002], 40; Javier Martin Lopez, “Cannon,” in Ibid. 239). 

62 Lopez, “Cannon,” 239. 

63 Nanhai Marine Archaeology Sdn. Bhd., “The Xuande Site (+/- 1540),” Maritime Asia, 2001, 
http://www.maritimeasia.ws/exhibo1/pages/po16.html; Sten Sjostrand, “The ‘Xuande’ 
Wreck Ceramics,” Oriental Art 43, no. 2 (1997): 7-14. 

64 When Penglai No. 1 was first excavated, the date for the ship has been assumed to be the 
late Yuan or early Ming period. However, after the second site was found in 2005, the dat- 
ing was revised based on stratigraphic evidence. See Xi Longfei fi; JZ \, “Penglai sisou 
guchuan de niandai chandi yu yongtu” 3 32 2U AB 4 AS AY FE (Rr He S FAR, in Hais- 
hang sichou zhi lu yu Penglai guchuan: Dengzhou gang guoji xueshu yantaohui lunwenji 

ig £22 9 Ze Se Sea AS SN A Dn AY S16 52, ed. Kou Run- 

ping 7& jf] (Yantai: Huanghai shuyi chubanshe, 2012), 1-2; Shandong sheng wenwu 
kaogu yanjiusuo LL R430 A EE PIT, ed., Penglai guchuan 3% 32 74 Ati (Beijing: 

Wenwu chubanshe, 2006), 85. 
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excavation of Penglai No. 1: a fragment of a bronze cannon with a bowl-shaped 
muzzle, two iron cannons, iron and stone cannonballs in various sizes, bottles 
filled with quicklime, an iron spearhead and a sword. Tang Zhiba assumes the 
production of the fragmented cannon to date to the late Yuan dynasty.® The 
iron cannons have several rings around their barrels, measure 76 cm and 73 cm 
in length, and weigh 110 kg and 74 kg and their shape and size make them typi- 
cal early Ming iron cannons.® The quicklime bottles probably were bombs to 
be thrown onto the enemy ship and attest to the use of incendiary weapons.®” 

According to the reports of the first excavation of the Nan’ao I py VAIGE 
wreck found off the coast of Guangdong, the ship carried at least two iron 
guns.®8 This shipwreck dates to the Wanli #4 / period (1573-1620) and its hull 
identifies it as a Fujian ship.®° The cargo consisted mainly of ceramics, but 
the excavated objects also included pearls, lacquer fragments and a few items 
made of bronze, iron and tin, showing it to be a trade vessel. At a subsequent 
excavation in 2012, archaeologists found four more cannons.”° Unfortunately, 





65 Tang Zhiba f## %& FX, “Penglai shuicheng chutu huopao de yange chutan” 3 3K 7K dik 4 
EK MLAs SE-B, in Penglai guchuan yu Dengzhou gugang #32 HAS SIN 
38, ed. Xi Longfei J#§ 7%, &, (Dalian: Dalian haiyun xueyuan chubanshe, 1989), 102-3. 


























66 Tang Zhiba, “Penglai shuicheng chutu huopao de yange chutan,” 104. 

67 Quicklime was an invaluable component for bombs. See Needham, Science and Civilisa- 
tion 5, 7, 165-66, 187. For descriptions in English of the Penglai wreck, see Sasaki, “A Survey 
of East Asian Shipbuilding Traditions,’ 547; and Jun Kimura, Archaeology of East Asian 
Shipbuilding (Florida: University Press of Florida, 2016), 186-88. See also Ma Guang 4; 
3, “The Shandong Peninsula in Northeast Asia: Maritime History during the Yuan-Ming 
Transition,” Crossroads: Studies on the History of Exchange Relations in the East Asian 
World 11 (2015): 64-65. 

68 Guangdongsheng wenwu kaogu yanjiusuo J” #R 4 30 9 >} A HZ A, Guojia shuixia 















































wenhua yichan baohu zhongxin [] 37K F 3C (bit FP" PREP AL), and Guangdong- 
sheng bowuguan |” 7 & {#7 47) TE, “Guangdong Shantoushi ‘Nan’ao I hao’ Mingdai chen- 
chuan’ | FRSA TA PA AS BR CA, Kaogu 3374, no. 7 (2011): 44; Guang- 
dongsheng wenwu kaogu yanjiusuo J #R 4 30 Ys 4 WE Prt, “Nan’ao I hao Mingdai 
chenchuan 2007 nian diaocha yu shijue” BS WAS 4A QCA 2007 FE A ES ik He, 
Wenwu C9), no. 5 (2011): 46. The excavation reports do not make it clear if the weapons 










































































were guns or cannons, however. Guo Xuelei explains that they are small guns (Guo Xuelei 
fast 
NO 














3) =% 28, “Nan’ao I hao’ chenchuan de niandai, hanglu ji xingzhi’? “BRAS” YL 
ANSE CK > AUER Be ME JET, Kaogu yu wenwu 3 fy 5 30), no. 6 [2016]: 129). 
69 _ Lin Haishen #{ }3¢, “Shantou ‘Nan’ao I hao’ kaogu chongqi” 3; 2& “FAAS” 
FS, Chaoshang ‘lj FH, no. 3 (2011): 80. 
70 Guo Xiangyu 354k, Chen Dongli bK & 4, and Wu Zhishan 5 iE ff, “Mingmo 
Guangdong yan’an de minjian haishang maoyi mantan: Yi ‘Nan’ao yihao’ de kaogu faxian 
wei yanjiu shijiao” HAR) AR FRAY RI ER BIB SD “AS” OY 
SR A Ot AW FS, Xue lilun = FE 16, no. 17 (2013): 231. 
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the excavation reports do not describe the weapons, so no conclusions can be 
drawn from this wreck. 





In contrast to the Nan’ao I wreck, the ship sunk in Shenhu Bay 7 3 off the 
coast of Fujian discovered in 1999 yielded very few objects, among them only 
one ceramic plate and two inscribed cannons. One of the cannons bears the 
date Jiajing $413 32 (1553), the other Hongguang 4/3 1 of the Southern Ming 
(1645). The ship, thus, must have sunk at the beginning of the Qing dynasty. 





The Jiajing cannon is a muzzle loader made of brass with a caliber of 16.3 cm 
anda length of 81.8 cm. According to its inscription, it weighs 270 jin FT (about 
160 kg). The Hongguang cannon is made of cast iron, has a diameter of 18.2 
cm at the muzzle and measures 161 cm in length. This cannon is one of the so- 





called hongyipao &[. & fj (red barbarian cannon, referring to Dutch technol- 
ogy), which started to be manufactured in China from the 1620s onwards.” In 
addition to the two cannons, the excavators found a small bronze hook in the 
shape of an animal, which they interpreted as the matchlock of an arquebus. 
A comparison with the picture of a disassembled arquebus in the Wubeizhi in- 
deed exhibits some similarities.” Since there were no traces of any trade items, 
but two cannons, the excavators assume that it was a war ship.” The wreck 
shows that cannons continued to be used for a long time, as the Jiajing cannon 
was already 93 years old at the time of the casting of the Hongguang cannon. 


4 Combining Textual and Archaeological Sources 


By combining the textual and archaeological sources, a clear picture regard- 
ing the armament of Ming ships emerges. The sources agree that gunpowder 
and fire weapons played an important part in the armament of ships and as 
the archaeological evidences shows, even trading vessels were equipped with 
cannons and guns. Already at the beginning of the Ming dynasty, ships carried 
gunpowder weapons, and both written and archaeological sources confirm the 
use of small guns and large cannons in naval battle. While cannons were only 
excavated from shipwrecks of the mid- and late Ming (the Xuande, Penglai and 


71 For a discussion of Dutch cannons in China, see Andrade, The Gunpowder Age, 196-202; 
and Wang Zhaochun, Zhongguo huogi tongshi, 150-66. 

72 Mao Yuanyi, Wubeizhi, j. 124, 4a. 

73 Lin Qingzhe #{ } #4, “Fujian Jinjiang Shenhuwan Mingmo Qingchu guchenchuan yizhi” 

tHE LR AR LAE, Dongnan wenhua #RPASC{L, no. 3 

(2013): 55-59. 
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TABLE 2 Chinese shipwrecks with weapons 

Name of Date Type ofship | Gunpowder Non-gunpowder 

shipwreck weapons weapons 

Liangshan Hongwu cargo ship 1 gun 5 swords, 2 

wreck period spearheads, 20 
arrowheads, 
13 hooks of 
hook-spears 

Bakauwreck = Earlyi5th _ trade ship 9 guns 

Century 

Lena Shoal c.1490 trade ship 1 iron gun, 5 

wreck bronze guns 

Xuande wreck = c.1540 trade ship 2 bronze cannons 

(unclear if 

Chinese or 

Southeast 

Asian) 

Penglai wreck Mid-late war ship Fragment of 1 1 sword 


No. 1 Ming 


Nan’aol wreck Wanli period trade ship 


Shenhu Bay 
wreck 


Early Qing —_ war ship 


bronze cannon, 

2 iron cannons, 
iron and stone 
cannonballs, 
bottles filled with 
quicklime 

2 iron guns, 4 
cannons 

1 bronze cannon, 1 
iron cannon, frag- 
ment of 1 arquebus 





Shenhu Bay wrecks), the Daming huidian and the inscribed Hongwu cannon 


attest to the use of bowl shaped muzzle cannons during the early Ming. 


A fact that the texts do not tell us is that ships were equipped with guns of 


different designs, size, and materials, ranging from a length from about 30 cm 


to about 80 cm. Even a single ship did not carry several copies of the exact 


same type of gun. While the texts — especially the lists — give the impression 


that the exact same type of weapon was found aboard multiple times, the 
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archaeological evidence shows that this is not true. Many, but not all guns, 
have a bulbous powder chamber; some have a lug around the powder chamber, 
some of the guns have a flared muzzle, some a straight one. Some were made of 
bronze, others of iron. This heterogeneity accords with early guns used ashore, 
as evidenced by the list of early guns known to Needham and the Chinese style 
guns in Vietnam analyzed by Sun Laichen.”4 No two weapons were exactly the 
same and equipping the ships was more of a patchwork. 

New technology was quickly adapted, even by trading vessels, as the Xuande 
wreck shows, but new technology did not replace older weapons right away. 
While cannons with a bowl-shaped muzzle were slowly phasing out, the Peng- 
lai wreck still yielded an old cannon of that type. In the 1560s, the technology 
was sufficiently important for Qi Jiguang to include it in his list alongside the 
new folangji. The Shenhu Bay wreck also proves that weapons could be em- 
ployed for a long time and old and new cannons were used alongside each 
other. 

Non-gunpowder weapons were part of the ships’ armament throughout the 
Ming. Such weapons, however, are rarely excavated. Only the Liangshan and 
Penglai wrecks yielded weapons other than guns and cannons.” For the early 
Ming dynasty, the Liangshan wreck confirms the use of arrows and swords 
aboard ships; furthermore, the Daming huidian lists bows but no swords. 
Even in the late Ming period, the sources agree that non-gunpowder weapons 
played an integral part in naval warfare, although bows lost their importance 
while spears and javelins gained popularity according to the written accounts. 

Few weapons are designed specifically for a naval purpose. Military texts 
usually state that a weapon was suitable for naval battle in addition to being 
used ashore. However, the few weapons produced with a specifically naval 
purpose such as the fire-barrels are often described as incredibly effective. In 
the mid-sixteenth century, the variety of specialized weapons for naval warfare 
seems to have increased, with the 14 juan Jixiao xinshu and the Xthai jinshi in- 
troducing a wide range of spears and javelins with a primarily naval purpose. 
The Liangshan wreck suggests that a weapon similar to the goulian was already 
used at the beginning of the Ming, but it is unclear if it fulfilled the same pur- 
pose as sources confirming the specialized use are lacking. 


74 Needham, Science and Civilisation 5, 7, 290-92; Sun Laichen, “Chinese-Style Firearms in 
Dai Viet (Vietnam). The Archaeological Evidence,” Revista de Cultura 27 (2008): 43. 

75 An earlier example of weapons other than cannons and guns excavated from shipwreck 
are the bombs found at the site of Kublai Khan’s sunken fleet. See Jun Kimura et al., “Naval 
Battlefield Archaeology of the Lost Kublai Khan Fleets,’ International Journal of Nautical 
Archaeology vol. 43, no. 1 (2014): 76-86. 
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A comparison of the contemporary 18 juan Jixiao xinshu and the Xihaijinshi, 
as well as the disagreement over the suitability of the tong fagong for naval 
battle, suggests that at least during the mid-Ming, no high authority dictated 
the armament, but commanders could decide on their own which weapons to 
equip their ships with. In the early Ming, this seem to not have been the case, 
as the Daming huidian claims a more comprehensive approach to outfitting 
the ships. 


5 Zheng He’s Weapons 


The question which weapons Zheng He’s soldiers took to the Indian Ocean 
has interested scholars for a long time. Duyvendak was one of the first scholars 
to discuss this issue. However, he used Luo Maodeng’s 2 #4 & sixteenth cen- 
tury novel Sanbao taijian xiyangji = 4 KBE PayF ac as a source.’6 This novel 


contains many passages about fighting, but the information on the weapons is 









































based on the Jixiao xinshu. The numbers, moreover, are ten times those listed 
in the 18 juan edition.”” 
Unfortunately, the primary sources on Zheng He’s voyages only contain 




















scattered clues to the military equipment. Ma Huan’s 5 # (fl. 1413-1451) Ying- 
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ya shenglan ig JE |e & is silent on the matter, while Gong Zhen’s # % Xiyang 
fanguo zhi F434 Eds records an imperial decree of the 5th year Xuande 
‘& ( (1429) stating that Zheng He's ships should carry military fire weapons 
(jun huogi HK #3 ).”8 Fei Xin #{S (1388-14367) notes in his Xingcha shenglan 
ie ie | @ that a cannon signal (xinpao yisheng {3 ‘1 — = ) was fired during 


the attack on Sri Lanka.’ Even though it was just a signal, it nevertheless sug- 
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gests that Zheng He’s ships carried some sort of cannon. 

Further suggestions on Zheng He’s weapons come from a European source, 
a letter that the merchant Girolamo Sernigi (1453— after 1510) wrote sometime 
after July 10, 1499, when a part of Vasco da Gama’s (died 1524) fleet returned to 
Lisbon. His description was based on the accounts of sailors who were part of 
this fleet: 


76 ‘J.J. L. Duyvendak, “Desultory Notes on the Hsi-Yang Chi,” Toung Pao, Second Series, vol. 
42, no. 1/2 (1953): 18-20. 
77. Tang Zhiba, “Shilun Zheng He chuandui zhuangbei de binggi,” 200. 
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78 Gong Zhen #2 %, Xiyang fanguozhi FE i # Eda, ed. Xiang Da [A] # (Beijing: Zhong- 





























hua shuju, 2000), chishu 10. 
79 ~~ ~Fei Xin £¢fS, Xingcha shenglan jiaozhu fz fe FE BET, ed. Feng Chengjun 1% 7K £3 
(Beijing: Zhonghua shuju, 1954), 30. See also Zhang Jian, “Lun huoyao,’ 79-81. 
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It is now about 80 years since there arrived in this city of Chalicut [sic] 
certain vessels of white Christians, who wore their hair long like Ger- 
mans, and had no beards except around the mouth, such as are worn at 
Constantinople by cavaliers and courtiers. They landed, wearing a cui- 
rass, helmet, and vizor, and carrying a certain weapon (sword) attached 
to a spear. Their vessels are armed with bombards, shorter than those in 
use with us. Once every two years they return with 20 or 25 vessels. They 
are unable to tell what people they are, nor what merchandise they bring 
to this city, save that it includes very fine linen-cloth and brass-ware. They 
load spices. Their vessels have four masts like those of Spain.®° 


This account probably refers to Zheng He’s fleet and confirms that the Chinese 
carried cannons — described as shorter than the Portuguese ones. In addition, 
the text refers to a non-fire weapon. Ravenstein believes the weapon to be a 
sword attached to a spear, Needham notes that it should be a crescentic bill 
or gisarme, and Jin Guoping and Wu Zhiliang suppose it to designate any of 
the non-fire weapons described in other Chinese sources such as the javelins, 
goulian, laodiao, and swords.* It is impossible to say what weapon exactly the 
Italian source refers to, but given the fact that the soldiers seem to have carried 
the weapon on land, it is likely not to be one of the weapons specialized for 
naval warfare. 

In his discussion of the armament of Zheng He’s fleet, Tang Zhiba assumes 
that other than the weapons listed in the Daming huidian, the soldiers car- 
ried non-fire weapons as mentioned in the Jixiao xinshu such as javelins — he 
uses all three terms found in the lists, biaogiang, xiaobiao, and litoubiao — and 
hooked weapons like the goulian and laodiao. Tang Zhiba claims that “cold 
[i.e. non-gunpowder] weapons have been passed on for over 2000 years and 
there has not been much change”®? and so he believes the non-fire weapons 
equipped by Zheng He to be the same as those listed in the later texts. How- 
ever, the sources do not support this claim, since military tactics evolved away 
from bows and arrows to javelins and more varied non-gunpowder weapons. 


80 __ Translation by E. G. Ravenstein, A Journal of the First Voyage of Vasco Da Gama 1497-1499 
(London: Hakluyt Society, 1898), 131. See also Needham, Science and Civilization 4, 3, 508; 

















and Jin Guoping 4 5° and Wu Zhiliang 52. i& E, “Zheng He chuandui leng, re bingqi 
xiaokao” i FIA IS > BA Se e8/)\>%, Aomen ligong xuebao Af) HET. 3 #y, no. 3 
(2003): 106-7. 














81 Needham, Science and Civilization 4, 3, 508 note a; Jin Guoping and Wu Zhiliang, “Zheng 
He chuandui leng, re bingqi xiaokao,” 107. 
82 Tang Zhiba, “Shilun Zheng He chuandui zhuangbei de binggi,” 201. 
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During Zheng He’s time, bows were still the primary choice for long-range non- 
gunpowder weapons and we do not have evidence of Zheng He’s soldiers using 
javelins. 

Tang Zhiba and Zhou Weiqiang estimate the number of weapons Zheng 
He’s fleet carried, primarily repeating the Daming huidian list.83 However, this 
is pure speculation, as Zheng He’s fleet consisted of ships of various sizes and 
we do not know the exact size of Zheng He’s treasure ships.** As the lists in the 
Jixiao xinshu, Xihai jinshi, and Binglu show, the number of weapons as well as 
the number of soldiers could differ quite largely depending on the size of the 
ship. 

In addition to the written sources, archaeology provides data for under- 
standing the armament of Zheng He’s ships. They probably carried guns simi- 
lar to those on the contemporary Bakau wreck, which means that Zheng He 
probably carried several types of guns. Judging from the Shenhu Bay wreck and 
the Penglai wreck, Zheng He’s fleet might also have been equipped with older 
cannons. Zheng He's fleet probably did not only use weapons specifically pro- 
duced for the voyage, but instead employed a patchwork of weapons, replacing 
broken weapons and adding new technology after every voyage. 
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